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(57) Abstract 

a «nPle Y shaned stent design is obtained, the constructive elements of which are preliminarily formed as a stencil on a thin metallic 
A single Y-shaped stent °™ uninflate< i kiss in g ballons of a guiding catheter, has a minimal outward diameter size, and 

sheet surface. Stent (55), being located n™ 0 ™ 1 ^^?^ by p J^ns (58) of relatively rigid bands, which allow granting 
due to the proposed .algorrthmie 5 me '^ical peculiarities of bifurcation segments. The stent secures a 
SiCfS £££S?«* should contribute to the more effective treatment of the lesion in mat vessel 

part and to the generally more favorable outcome of intravascular intervention. 



BEST AVAILABLE COPY 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


AM 


Armenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GE 


BB 


Barbados 


GH 


BE 


Belgium 


GN 


BF 


Burkina Faso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


COte d'lvoire 


KP 


CM 


Cameroon 




CN 


China 


KR 


CU 


Cuba 


KZ 


CZ 


Czech Republic 


IX 


DE 


Germany 


LI 


DK 


Denmark 


LK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 

LT 

LU 

LV 

MC 

MJD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Vict Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



Sweden 
Singapore 



t 



WO 00/27307 PCT/IL98/00541 

-1- 

TTTF, SHEET EXPANDABLE TROUSERS STENT AND DEVIC E FOR ITS 

IMPLANTATION 



Field and Background 

The invention discussed herein relates generally to medical technology, specifically 
to expandable cardiovascular stents, which are used for the radical recovery of arterial 
lumina with subsequent restoration of normal blood flow. In the present application, the 
term "stent" refers to a device employed to expand a blood vessel and to maintain the 
achieved size of the lumen. Conventionally, stents are delivered to the target area in the 
cardiovascular system on an inflatable balloon, located on the tip of a transluminal 
catheter. Upon reaching the target site, the balloon is inflated leading to the expansion of 
the stent thereby widening the lumen of the vessel. Other, less common stent delivery 
systems also exist. 

Currently, stenting of bifurcation segments of coronary vessels remains a long, 
complicated and expensive procedure. Several techniques of coronary stenting have been 
developed in an attempt to facilitate this procedure (Di Mario and Colombo: "Trousers- 
Stents: How to Choose the Right Size and Shape?" Catheterization and Cardiovascular 
Diagnosis 41:197-199, 1997). 

The most widely used method is "T" stenting, when two mesh stents are used to 
cover the bifurcation area (Fig. 1, pos 1, 2, 3, 4) of the treated coronary vessel. In this 
procedure, two guide wires (5, 6) are introduced into one of the major coronary arteries, 
for example, proximal LAD (2) and into a smaller vessel, for example diagonal D (3). 
Then, two kissing balloons are placed across the bifurcation area and predilation of the 
bifurcation is performed. Then, a stent (7) is delivered to the target area and deployed in 
the LAD. At this point, there are two variations of the procedure: 1) to leave the guide 
wire (6) in the side branch during stenting of the main artery (1) to facilitate the recrossing 
of the branch; or alternatively 2) to withdraw the wire to avoid additional vessel wall 
injury, when the wire (6) is forced into the vessel wall by the second stent (7). 
Accordingly, the advantage of either of the variations is the unavoidable disadvantage of 
the other. Then, another guidewire (8) is advanced through the stent wall into the side 
branch. This step requires a very experienced invasive cardiologist, since the wire has to 
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find its way throught the stent struts. To facilitate this step, for example, the average cell 
diameter in the NIR stent was nearly doubled. Still, crossing the stent with the wire 
remains a cumbersome procedure that cannot be successfully performed in all cases. 
Then, the second stent (9) is advanced to the side branch and deployed. There are certain 
technical maneuvers used to facilitate the placement of the second stent. For example, the 
balloon previously used for prediction of the branch, is advanced anS inflated through the 
stent (7) into the branch to widen the stent cell diameter through which a second stent (9) 
will be introduced. Another important flaw of the technique is the complicated positioning 
of the second stent, which in many cases leads to either gaps at the carina (4) or 
protrusion of the side branch stent into the main vessel. 

"T" stenting is successful in many cases and remains the primary method of 
stenting coronary artery bifurcations, especially of the large vessels (>3.0 mm). However, 
due to the disadvantages mentioned above it continues to be a cumbersome procedure 
with hampered long-term clinical results. 

Coiled stents such as Gianturco-Roubin II and Crossflex II seem to provide an 
easier approach to bifurcations, and are also widely used in clinical practice. In this case 
also (Fig. 2), the guidewires (5, 6) are placed in both vessels and both vessels (2, 3) are 
predilated with the help of the balloons. Then, the wire is either removed from the 
straightest vessel or left alone, and the stent (10) is deployed into the most angulated 
artery (3). Then, if it had been removed, the wire is repositioned in the straight vessel (2) 
and the second stent (1 1) is deployed there with proximal overlap of the first one (10). 
Although the coiled stent technique is technically less complicated, it also has crucial 
flaws, such as possible plaque prolapse through stent struts. Also, coiled stents without 
axial support may be damaged during recrossing and balloon dilation, which may lead to 

higher complication rates. 

Yet another "Y" technique or "three-stent" (Fig. 3) includes subsequent placement 
and deployment of two stents (12, 13) in the two arteries (2, 3) immediately after the 
bifurcation, and then, using two kissing balloons with their distal parts protruding into 
both arteries, deployment of the third stent (14) in the segment (1) just proximal to the 
bifurcation. This technique provides more complete lesion coverage, while maintaining 
access to both vessels. However, it is more demanding (optimal predilation of the lesions, 
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avoiding guide wire twisting, etc.) and gaps between stents are often present. 

There are more advanced technical solutions to the stenting of coronary 
bifurcations. One of them is "V" stenting, which ensures better positioning of the stent, 
and facilitates better lesion coverage (Fig. 4). After placing two guide wires into both 
vessels (2, 3), two stents (15, 16) are placed simultaneously on two kissing balloons with 
their distal parts protruding into both arteries just after the bifurcation. Then both 
balloons are alternately dilated to maintain correct stent position during deployment, and 
finally, the final expansion of the stents (15, 16) through the expansion of the balloons is 
performed. Therefore, this method ensures better placement of the two arms of the stent, 
linked together by the bridge. However, in this technique a "neo-carina" is formed (Fig. 
4a) by the adjacent walls of two stents in the proximal vessel, which creates an extra 
turbulence in the vessel and, thus, may compromise blood flow. 

Another interesting method of stenting coronary bifurcation is a "JoStent" 
technique (Lowe, Kumar, Roy: "New balloon expandable stent for bifurcation lesions. " 
Catheterization and Cardiovascular Diagnosis 41:235-236, 1997). This mesh stent (17) 
has an uneven number of cells at various sections, 8 cells (18) at distal sections and 4 cells 
(19) in the middle section (Fig.5). This allows expansion to 3.5 mm within the central 
cells (20), permitting better passage of the guide wire and the second stent to the side 
branch. Implantation begins by placing the guide wires into both vessels, followed by 
alternate predictions. Then, the wire is removed from the side branch, and the "JoStent" 
(17) is placed in the main vessel. Then, through the 3.5 mm central cell (20), the guide 
wire is repassed to the branch, and the second stent (21) is delivered and deployed in the 
side branch. There are two variations of the second stent design: 1) conventional design, 
when the stent is deployed just distally of the bifurcation; 2) "JoStent" design, when the 
proximal part of the second stent is placed in the proximal vessel, overlapping the 
proximal part of the first stent (Fig. 6). Though this method seems to be more advanced 
than the previously described techniques, it either does not provide optimal coverage of 
the diseased vessel (variation 1), or doubles the proximal vessel wall area covered by the 
stent (variation 2). 

Therefore, the Optimal Expandable Bifurcated Stent should posess the following 
characteristics: 
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1. Stent geometry closely corresponding to the Y-shaped anatomy of bifurcation 

vessels. 

2. Stent geometry allowing a change in the angle between the two Y-shaped legs 
anywhere from 0 to 180 degress, according to the angle of the coronary artery bifurcation. 

3 . Optimal coverage of the bifurcation carina. 

4. Maximal radial strength. 

5. Flexibility according to the dynamic parameters of coronary artery bifurcation. 

6. Low Profile. 

7. Non-shortening on expansion. 

8. Optimal expansion in the bifurcated vessel. 

9. Visibility in X-rays. 

10. Capability of local drug delivery. 

11. Facilitation of the stenting technique of bifurcated coronary vessels. 

Prior Art 

There is a known "Y" Stent design presented in PCT/IL 98/00275 of June 14, '98. 
In this design (Fig. 7) the constructive elements, which are preliminarily formed on a thin 
metallic sheet surface (22) as a single Y-shaped structure, in their established form are 
stents (23, 24, 25) connected one to another. Each of these common stent legs includes 
two relatively'rigid bands (26, 27), (28, 29), (30, 31) executed as a chain of consecutively 
attached pockets, formed by the bending of the saw-shaped profile protrusions. The 
closed loops, elements (34 and 35), forming the strutted rings along the longitudinal axis 
of the stent upon its expansion, are fastened to the saw-shaped profile bases, for example 
(32, 33). 

In accordance with the known technique of "Y" prototype stent installation, two 
kissing balloons (36, 37) can be used, which are advanced in the vessel with the help of 
two guide wires (38, 39) as is shown in Figs. 8, 9a, 9b and 10. One of the main obstacles 
in the designing of such devices is providing a minimal outward diameter of the 
unexpanded stent located on uninflated kissing balloons, that allows free realization of the 
interventional procedure. Notwithstanding the fact that in the "Y" prototype stent a single 
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design construction is achieved, however the stent's assembled form as seen from the 
situation shown in Fig. 9a, is impossible, since the presented cross section (Fig. 9a) is 
determined by Fig. 8. Fig 8 shows uninflated kissing balloons (36, 37) at which the 
outward diameter is determined in general by the sizes of sufficiently rigid polymer tubes 
(on Fig. 8 the polymer tubes are not shown). Being pressed to each other, the said tubes 
cannot form an oval in accordance with Fig 9a. As a result, the sum total of the 
diametrical sizes including the four thicknesses of the said polymer tubes' walls, four 
thicknesses of the unexpanded stent lateral legs' walls, already deformed to some degree, 
and another four thicknesses of the oppositely located pockets formed from the rigid 
band's walls form a sufficiently large outward diameter, which is unacceptable for the 
normal device implantation into a bifurcation vessel. 

The prototype "Y" Stent's dissimilar longitudinal flexibility hinders the normal 
delivery of the device into a bifurcation vessel, due to the non-uniform cross section of 
each patient's individual vascular anatomy. It would be desirable to secure a heightened 
flexibility of the "Y" stent legs (40, 41, 42) in all spatial directions. 

The requirement of heightened longitudinal flexibility is especially important in 
complicated anatomical cases, where the diagonal D does not directly correspond to the 
"Y" stent common form, rather for example, is situated at an negative angle. In other 
words, the diagonal D is directed to the opposite side in relation to the blood flow from 
the main vessel. Performing such a bend of the "Y" prototype stent lateral leg is 
impossible. 

The presence of pockets, where a polymer thread, loaded with therapeutic agents 
for local drug delivery is deployed, is a positive characteristic of the "Y" stent. However, 
the action of such a polymer thread will be no less efficient if this thread is deployed in the 
"Y" stent leg of the main vessel only. The pockets in the "Y" stent lateral legs for the 
proximal LAD and diagonal D need not be formed since the local pharmacological action 
can be achieved through the blood flow from the main vessel. Besides this, the pockets on 
the "Y" prototype lateral legs present a threat of adhesion to themselves, which can 
provoke a general negative outcome of implantation. 

Still, one more drawback of the "Y" prototype stent is its incomplete use of the 
stent's surface (Fig. 10, pos. 40, 41, 42) at the location of the joint between the three 
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component devices connection (43) that does not allow for efficient covering of the 
bifurcation carina area with metal. Thus, the prototype stent cannot cover all the 
necessary area of the restored vascular channel to the full degree, and so does not fulfill 
the objectives of intravasculasr intervention. 

Summary of the Invention 

The purpose of this invention is to create a "Y" stent design with heightened 
flexibility in all spatial directions, with a technological possibility for the decrease of the 
unexpanded device's outward diameter, and a simultaneous securing of longitudinal 
rigidity that guarantees the preservation of the linear axial sizes upon manipulations during 
the whole period of intravascular intervention. 

The said purpose is achieved by the fact that in the Sheet Expandable Trousers 
Stent, the constructive elments, preliminarily formed on a thin metallic sheet surface as a 
single Y-shaped structure. All the three legs of which in an established form are stents, 
connected one to another. Each stent includes oppositely located relatively rigid bands, 
with a possibility of forming chains of consecutively attached pockets, and closed loops, 
fastened to the said bands, forming strutted rings upons the stent's expansion. The 
longitudinal flexibility of the said stent legs is determined in advance according to an 
algorithm of breaks of the said relatively rigid bands in accordance with the bifurcation 
segment's anatomy. 

The proposed algorithm of the sequence of breaks of oppositely located relatively 
rigid bands to which the closed loops are fastened comprise unions of two, four, six and 
other even number of said closed loops in each said rigid band. 

The pattern of discontinuity of the relatively rigid band parts can be performed 
either in accordance with the proposed algorithm or in other different combinations 
determined by the required stent longitudinal rigidity. 

In the proposed Sheet Expandable Trousers Stent the protrusions of the chain of 
consecutive pockets can be executed in a continuous form. 

In the proposed Sheet Expandable Trousers Stent, in the protrusions of the said 
chain of consecutive pockets, closed slots can be made. The bases of the protrusions form 
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rigid band parts, parallel to the stent longitudinal axis. 

In the proposed Sheet Expandable Trouser Stent the lateral legs can contain 
repeated rigid bands parts, executed only as the bases of the said pockets and the closed 

loops fastened to them. 

The proposed Sheet Expandable Trousers Stent can contain lateral legs only, thus 
forming a single V-shaped structure, in the said legs of which the end strutted rings are 
connected by plates. The said lateral legs can be provided with pockets for the 
deployment in them of a polymer thread, loaded with therapeutic agents for local drug 
delivery. 

The proposed Device for the implantation of the Trousers Stent contains two 
guide wires, two polymer tubes and two kissing balloons of a guiding catheter. The lateral 
sides of the said polymer tube, in place of the longitudinal deployment of the said balloons, 
are executed by a flat thinning of their cylindrical sizes in such a way that the minimal wall 
thickness of the said tubes in place of their thinning comprises not less than the said 
balloon's double walls thickness. In the assembled form, the said tubes 1 kissing thinned 
surfaces grant the unexpanded stent single Y-shaped structure oval cross section of 
minimal size. Where pockets are maintained on the stent legs, another side of each of the 
polymer tubes, parallel to the previously executed surface, is flattly thinned. 

Thus, the proposed "Y" stent design is devoid of the prototype stent's drawbacks. 
Thanks to heightened longitudinal flexibility, more successful performance of intravascular 
intervention is achieved into all bifurcation segments simultaneously, regardless of 
anatomical peculiarities of their location on the cardiac muscle. 

The proposed "Y" stent design is superior to the prototype stent due to its 
fundamentally smaller diametrical size in unexpanded form. 

The longitudinal connection of the closed loops, by the bases of the rigid band 
saw-shaped profile protrusions or by the rigid band parts only, makes the linear axial size 
of the proposed device sufficiently stable, regardless of the deformation influence rendered 

on it upon expansion. 

It is proposed using in the single "Y" stent design, disparate diameters of the three 
legs according to the bifurcation segments' diameters. The relationship of the vessel 
bifurcation segments' diameters, is usually no less than 2:3 . Therefore, the small difference 
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in the vessel size diameters makes it possible to create in advance, a specific stent data 
base from which a variant, desirable for the interventional procedure, can be chosen 
according to the performed coronography results. 

Additionally, the technique of implantation of a complex configuration "Y" stent 
design, is improved through a more rational distribution of the pocket groups. 

Brief Description of Drawings 

The invention is herein described with the help of examples and references to the 
accompanying drawings, wherein: 

Fig. 1 shows the stages of "T" stenting technique execution in an example of a 
schematic depiction of heavy damage covering the front proximal diagonal bifurcation. 

Fig. 2 shows schematically the stages of Coil Stent technique execution. 

Fig. 3 shows schematically the stages of "Y" stent technique execution. 

Fig. 4 shows schematically the stages of "V" stent technique execution. 

Fig. 5 shows the scheme of "JoStent" Side Branch. 

Fig. 6 shows schematically damage covering the bifurcation in an example of 
applying two "JoStents" Side Branch. 

Fig. 7. shows a stencil of the strutted and outline constructive elements, which 
according to the prototype "Y" stent, is executed on a thin metallic sheet surface. 

Fig. 8 shows the prototype "Y" stent before expansion located on uninflated 
kissing balloons of a guiding catheter. 

Fig. 9 shows the prototype "Y" stent cross-section in accordance with Fig. 8. 

Fig. 10 shows the prototype "Y" stent's initial orientation in the bifurcation. 

Fig. 1 1 a, b, c, d, e show schematically in a graphic form the algorithm of creating 
sections of oppositely located rigid bands, consisting of an alternating chain of 
consecutively attached pockets or of the rigid bands replacing them. 

Fig.l If shows schematically how, in case of need, it is possible to violate the 
periodicity of relatively rigid bands placement in accordance with the anatomical condition 

of the bifurcation segments. 

Fig. 12 shows a stencil of strutted and outline constructive elements of "Y" stent 
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according to the invention, with a maximal longitudinal flexibility of all three stent legs, 
according to the algorithm in Fig. 1 lc. 

Fig. 13 shows a stencil of strutted and outline constructive elements of "Y" stent 
according to the invention, with an evenly decreased longitudinal flexibility of all three 
stent legs according to the algorithm in Fig. lid. 

Fig. 14 shows a stencil of strutted and outline constructive elements of "Y" stent 
according to the invention, where the longitudinal flexibility of all three stent legs are 
implemented not evenly but selectively for the bifurcation carina area according to the 

algorithm in Fig. 1 If. 

Fig. 15 shows a "Y" stent, according to the invention, prior to expansion located 

on uninflated kissing balloons of the guiding catheter. 

Fig. 16 a, b show "Y" stent cross-sections in accordance with Fig. 15. 
Fig. 17 shows the "Y" stent's initial orientation in the bifurcation segments, 

according to the invention. 

Fig. 18 shows schematically the stages of "Y" stent technique execution, according 

to the invention. 



Specific Description 

In the description of the proposed "Y" stent design a main idea of the prototype 
stent was used, namely, the obtaining of a voluminous cylindrical device from a thin 
metallic sheet (see Fig. 7). However, as distinct from the "Y" prototype stent a possibility 
of attaining a device with heightened flexibility is shown, which is guaranteed by a special 
algorithm of relatively rigid bands parts placement in any of its three functional legs. 

Fig. 1 la and Fig. 1 lb show that under the single formation of closed loops, the 
formation of the device is either impossible (Fig. 1 la) or irrational (Fig. 1 lb), since, in the 
latter case a breaking of one of the loops takes place that leads to the instability of the 
stent sizes in the axial direction. Further, in Fig 1 1 the stages of algorithm development 
from a maximal longitudinal flexibility variant (Fig. 1 lc) to the variants of increasing 
relatively longitudinal rigidity (Fig. 1 Id, e) are schematically illustrated. 

It is clearly seen from Fig 11c, that in the produced periodicity of oppositely 
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located relatively rigid bands parts, one protrusion (44) is consecutively uniting two closed 

loops (45 and 46) of the stent leg. Fig. 1 Id shows a constructive variant of umting 

already two closed loops (47 and 48), i.e. of four closed loops by one protrusion (44). 

Fig. 1 le shows a constructive variant of uniting three closed loops (49 and 50) i.e., of six 

closed loops by one protrusion (44). 

With an increase in quantity of closed loops to a fragmentary unit in the stent 

functional legs, its longitudinal rigidity increases in a relative degree which, however, does 

not reach that of the prototype stent. 

Fig. 1 If presents an example of a non-periodical quantity of united closed loops. 
Thus three closed loops (51 and 52) united by one protrusion element (44) of the 
relatively rigid bands, located along the edges of the stent legs, are combined with the 
neighboring section of loop (53) and section of loop (54), in the middle of the stent leg, 
ie in a place for example of the desired maximal longitudinal flexibility. This example 
shows the possibility of increasing the longitudinal flexibility on any "Y" stent section 
where the vessel curvature is, as a rule, heightened, and can naturally facilitate conducting 
procedural manipulations and the correct placement of the stent functional legs m 

bifurcation segments. 

Fig 12 shows a flat stencil of the future "Y" stent strutted outline constructive 
elements according to the invention, with a greater longitudinal flexibility according to the 
proposed algorithm. Here, on each stent leg (55) the closed loops (56 and 57) are 
periodically united by a protrusion (58) of the relatively rigid band. Therefore, the 
opposite breaks of the relatively rigid band are creating a structure corresponding to the 
algorithm in Fig. 1 1c, on each of the stent legs (59, main vessel, 60, proximal LAD and 
61 diagonal D). Fig. 12 also illustrates the fact that in the stent leg (59) for the main 
vessel saw-shaped profile protrusions (62) are made, intended for the formation of 
pockets and the possibility of deployment of a polymer thread loaded with therapeutic 
agents for local drug delivery. It is also seen here that each saw-shaped profile protrusion 
(62) has a closed slot, the bases of which form sections of one rigid band. This avoids the 
stretching of the saw-shaped protrusions (62) in the axial direction upon the stent's 
expansion. It is supposed that the local therapeutic action of the polymer thread loaded 
with medical agents is able to serve all three vessel segments along the blood flow and 
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therefore, there is no need to make pockets along the stent side legs for proximal LAD 
and diagonal D, replacing them by rigid band (63) sections. 

Fig. 13 shows the same as Fig. 12 with relatively even longitudinal flexibility of the 
legs of the future "Y" stent (64), according to the invention, realized according to the 

algorithm in Fig. lid. 

Fig 14 shows the same as Fig. 12, where the longitudinal flexibility of the legs of 
the stent (65), according to the invention, is uneven but increased only on those stent 
segments that are located in the bifurcation carina area due to the execution of breaks (66 
and 67) of the relatively rigid bands in the leg for the main vessel and breaks (68, 69), (70, 
71) in the side legs for proximal LAD and diagonal D, accordingly. 

Fig 15 shows the location ofthe legs of the "Y" stent (72), according to the 
invention, on uninflated kissing balloons (73 and 74) in a three dimensional image. 
Position (75) marks one ofthe closed loops (main vessel), while positions (76 and 77) 
mark the closed loops ofthe legs ofthe stent (proximal LAD and diagonal D). 

Fig l6a,bshowtwo cross-sections in accordance with Fig. 15, on which two 
guide wires (78), two polymer tubes (79), two balloons (80, 81), side legs (82, 83) and 
pockets (84) ofthe stent main leg (85) are marked. Position (86) shows polymer tubes 
(79) kissing surfaces on both cross-sections (Fig. 16) executed by the thinning ofthe 
cylindrical sizes for the creation ofthe minimal size oval cross-section ofthe unexpanded 
stent single Y-shaped structure. 

Fig 1 7 shows a general scheme ofthe three "Y" stent legs' simultaneous 
introduction into bifurcation segments. Position (87) marks guide wires, position (88), a 
balloon and position (89), a stent side leg, for the implantation into proxnnal LAD, 
position (90), a balloon and position (91), a stent side leg for the implantation into 
diagonal D, as well as stent design element (92) intended for the introduction into the main 
vessel 

' The technique «Y» stent implantation for covering the bifurcation lesion includes 
the following steps. Before implantation, the »Y« stent is located on two kissing balloons 
(80 81) and has a cross section ofminimal oval form (Figs. 15, 16). First, according to 
the 'known technique (Fig. 1 8a) two guide wires (78) are introduced into proximal LAD 
and diagonal D. Then, the kissing balloons are placed across the bifurcation area and 
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predilation is performed. The stent is delivered to the target area and deployed into the 
main vessel. The stent is placed in the bifurcation area in such a way that the pockets of 
the main leg of the stent should turn out to be in the geometrical axes of the intersection^ 
plane of proximal LAD and diagonal D. This allows the legs of the stent for proximal 
LAD and diagonal D to open freely and form an angle between themselves and easriy 
move in the bifurcation vessel. Additionally, due to the stent's minimal outward surface 
oval form cross-section and high flexibility along the corresponding geometrical axes of 
the bifurcation segments, the free angle variation insures the necessary spatial orientation 
of the device in the vessel and optimal anatomic position before expansion (18b). By the 
alternate inflation of the kissing balloons, the legs of the stent are expanded in proximal 
LAD and diagonal D, and then, by the simultaneous inflation of the same balloons in the 
main vessel (Fig. 18c). The implanted stent covers the bifurcation lesion as a whole, and 
does not violate the vessel's natural dynamics upon contraction of the cardiac muscle. 
This creates the most favorable conditions for the optimal reconstruction of the 

traumatized vascular tissue. 

The linear axial size of the stent legs could be disparate depending on the sizes and 
location of the lesion in the bifurcation vessel. The length of the stent leg for the main 
vessel can be minimized to be comprised of a single pair of closed loops, or be absent 
completely while the left stent side legs remain connected to each other and become 
a V-shaped structure. In this case, the pockets for the deployment of a polymer thread 
carrying therapeutic agents can be located on the stent's side legs. 

Thus, the proposed "Y"stent resolves several main problems of modern 

interventional cardiology. 

1 The achieved single Y-shaped stent design structure contributes to the 
simplification of the technique and decreases trauma in the stenting procedure due to the 
single mechanical action on the vessels. 

2 The obtained diminishing of the stent design minimal diametrical size in the 
unexpanded state allows the fulfillment of the complex procedure of stent implantation in a 
bifurcation vessel and decrease trauma to the vessels. 

3. The proposed algorithmic connection of closed loops (strutted rings) allows the 
realization of greatest longitudinal flexibility, directly in places determined by the 
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anatomical peculiarities of bifurcation segments. 

4. An additional merit of the stent design consists in the possibility of the metal 
coating of the bifurcation carina area that should contribute to the more effective 
treatment of the lesion in that vessel segment and to the generally more favorable outcome 
of intravascular intervention. 
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Whflt is claimed is: 



1 . The Sheet Expandable Trousers Stent and Device for its Implantation for 
insertion in a lumen of bifurcation segments of a living being, comprising: 

-constructive elements, preliminarily formed on a thin metallic sheet as a 
single Y-shaped structure with all three legs in an established state bring stents connected 
to each other, including oppositely located relatively rigid bands with a possibility of 
forming chains of consecutively attached pockets on them and closed loops fastened to the 
said bands, that form strutted rings upon the stent's expansion, whereas the longitudinal 
flexibility of the said stent legs is determined in advance according to an algorithm of 
breaks of the relatively rigid bands in accordance with the anatomy of the bifurcation 
segments; 

-the break sequence algorithm of the oppositely located rigid bands, to 
which the closed loops are fastened, comprise unions in each said rigid band of two, four, 
six and other even numbers of the said closed loops; 

-the discontinuity of the relatively rigid band parts is performed either in 
accordance with the said algorithm or in other different combinations, determined by the 
required longitudinal rigidity of the said stent. 

2. The Sheet Expandable Trousers Stent as in claim 1, with the protrusions of the 
chain of consecutively attached pockets fulfilled in a continuous form. 

3. The Sheet Expandable Trousers Stent as in claims 1, 2, which has in the said 
protrusions closed slots, the bases of which, form rigid band parts parallel to the 
longitudinal axis. 

4. The Sheet Expandable Trousers Stent as in claims 1, 2, 3, Y-shaped structure, 
whose legs contain oppositely repeating rigid bands parts fulfilled only as the bases of the 
said pockets and closed loops fastened to them. 

5. The Sheet Expandable Trousers Stent as in claims 1 , 2, 3, 4, containing only the 
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stent's lateral legs, forming a single V-shaped structure, in the said legs of which the end 
strutted rings are connected by plates, whereas the said stent lateral legs are provided with 
pockets for the deployment of a polymer thread loaded with therapeutic agents for local 
drug delivery. 

6. Device for implantation of the Sheet Expandable Trousers Stent as in claims 1 , 
2, 3, 4, 5, containing two guide wires, two polymer tubes, and two kissing balloons of the 
guiding catheter, in which the said polymer tubes' lateral sides at the place of longitudinal 
deployment of the said balloons are made flat through the thinning of their cylindrical sizes 
so that the minimal thickness of the said tubes walls, at the location of their thinning, 
comprises no less than double thickness of the said balloon's walls, whereas in an 
assembled form the kissing thinned surfaces of the said tubes grant the minimal sized oval 
cross-section of the unexpanded single Y-shaped stent structure, and where pockets are 
preserved on the stent's legs, in each said polymer tube one more lateral side, parallel to 
the previously executed surface on the said polymer lateral side, is thinned on the surface. 
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